Spines are sites of excitatory synapse formation in central neurons. Alterations in spine structure and function are widely believed to actively contribute to the cellular mechanisms of learning and memory. In this issue, Mendez et al. (2010 . J. Cell Biol. doi:10.1083 ) demonstrate a pivotal role for the cell adhesion molecule N-cadherin in activity-mediated spine stabilization, offering a new mechanism for how spine dynamics and stability are regulated by activity in central neurons.
Correspondence to Jyothi Arikkath: jyothi.arikkath@ucsf.edu Using long-term imaging of transfected hippocampal neurons, Mendez et al. (2010) show that overexpression of N-cadherin augments spine stability. Furthermore, knockdown of N-cadherin or expression of a dominant-negative construct of N-cadherin that is deficient in mediating adhesion and can compete for endogenous intracellular N-cadherin-mediated signaling decreases spine stability. The stability of spines that are newly formed is affected. Interestingly, the dominant-negative mutant also prevents the activity-dependent stabilization of new spines and accumulation of PSD-95, a postsynaptic marker, at synapses. The authors then examined the role of N-cadherin in maintaining the stability of preexisting spines using a similar approach and demonstrate that N-cadherin function is required for spines to persist over long periods of time.
The authors further demonstrate that the expression of EGFP-N-cadherin is restricted to some spines and that this expression correlates with the stability of spines. Furthermore, N-cadherin is preferentially recruited to activated synapses. This also raises the interesting question of a role for N-cadherin in synaptic tagging, as has been recently proposed for Homer-1a (Okada et al., 2009) . A synaptic tag is a marker that is associated with synapses that have been activated.
At the level of individual synapses, the induction of longterm potentiation promotes the enlargement of the spine head, accompanied by an increase in the stability of spines (Yang et al., 2008; Lee et al., 2009) . The expression of the dominantnegative construct of N-cadherin prevents this activity-dependent enlargement of the spine head. Interestingly, this effect is also prevented by the expression of the full-length N-cadherin, suggesting that a physiological level of N-cadherin is critical for its ability to regulate the spine head width. More importantly, it provides evidence for a key role for N-cadherin in activitydependent spine stabilization (Fig. 1) . Thus, Mendez et al. (2010) have identified a protein marker that is recruited to synapses in an activity-dependent manner and promotes the stability of activated synapses.
The work of Mendez et al. (2010) is clearly an important step forward in our understanding of the molecular mechanisms that underlie activity-dependent spine stability and persistence and should provide interesting leads to understand the molecular mechanisms of learning and memory. Several interesting questions remain. What are the intracellular effectors that allow 
